DURING the past decade definite progress has been made toward an understanding of the hemodynamic alterations and pathophysiologic aspects of Ebstein's anomaly of the tricuspid valve.1 ' 2 Moreover, an increased awareness of the characteristic clinical findings has resulted in an apparent increase in incidence of the disease. Largely as a result of careful pathologic studies, atypical forms of Ebstein's anomaly have been recognized. These include (a) a forme fruste characterized by minor tricuspid valve malformation with mild or clinically inapparent disease3 and (b) the association of Ebstein's anomaly with a variety of other congenital cardiac lesions. Defects of the atrial septum are common in Ebstein's anomaly 2 and should not be considered associated lesions. Rather they are an integral part of the fullblown syndrome, since they allow shunting of blood away from the poorly functioning right heart. In contrast, ventricular septal defects may be considered associated congenital cardiac lesions, since they have been described in only four patients [4] [5] [6] [7] and markedly alter the clinical findings. Isolated case reports have described the association of Ebstein's anomaly with patent ductus arteriosus7,' 8pulmonary stenosis,3 dilated pulmonary artery,9 hypoplastic pulmonary artery,8 10 corrected transposition of the great vessels with 11 12 and without 13 14 ventricular septal defect, hypoplastic aorta with fetal coarctation,7 pulmonary stenosis with ventricFrom the Cardiopulmonary Function Laboratory, Department of Medicine, U. S. Naval Hospital, Portsmouth, Virginia.
The opinions or assertions contained herein are those of the authors and are not to be construed as official or reflecting the views of the Navy Department or of the Naval Service at large. 578 ular septal defect and right ventricular hypertension,'1 and pulmonary atresia with intact ventricular septum. '6 Since the clinical features of the atypical forms of Ebstein's anomaly are not characteristic or consistent, the recognition of these patients during life depends upon a high index of suspicion and prudent use of the electrode catheter. In the patient to be described, failure to suspect Ebstein's anomaly led to complications during right heart catheterization so that the procedure had to be terminated prematurely. A second cardiac catheterization, with use of the electrode catheter and left heart measurements, established the correct diagnosis of Ebstein's anomaly associated with a cardiomyopathy. The cardiomyopathy was characterized by marked elevation of the ventricular end-diastolic pressures, prominent "a"' wave of the pulmonary wedge pressure pulse, and pulmonary hypertension. These associations are considered worthy of report not only because they are unique but also because the recognition of such atypical forms of Ebstein's anomaly has definite application to clinical diagnosis, cardiac catheterization, and corrective cardiac surgery.
EBSTEIN'S ANOMALY ferred to this hospital for a more precise cardiac evaluation.
The patient was adopted as an infant and little was known concerning his genetic parents. To the best of his knowledge he was a healthy infant and child. His growth and development were normal, and he participated without difficulty in competitive athletics. In retrospect the patient believes that he may have been more dyspneic following strenuous physical exertion than his teammates.
Physical examination revealed a well-developed, well-nourished, Caucasian fig. 2) showed a globular cardiac silhouette which was at the upper limits of normal in size. The pulmonary vasculature appeared increased. In the right anterior oblique projection the right ventricular outflow tract was prominent and posterior displacement of the bariumfilled esophagus suggested left atrial enlargement. Cardiac fluoroscopy confirmed the roentgenographic findings. In addition, there were intrinsic pulsations of the secondary branches of the right pulmonary artery, interpreted as a "hilar dance." The electrocardiogram ( fig. 3 ) showed a QRS interval of 0.11 second, and the terminal QRS forces were directed rightward, superiorly, and anteriorly producing an S wave in lead I and R prime deflections in aV5z and V1. These findings were interpreted as a variant of incomplete right bundle-branch block. Large R and S waves were recorded in the ._ -_o<s. s . Pulmonary uedlg-g' pressure (PC) witi prominent i wa C followe,d by prillback-of tlh eatlheter ilnto the maini prldonoary art tery (PA). 
